PRINT TERMINAL, PRINT SYSTEM, STORAGE MEDIUM, AND PROGRAM 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to print terminals, print 
systems, storage media, and programs for printing image data 

2. Description of the Related Art 

Generally, images obtained by, for example, digital 
still cameras and those read by scanners are rectangular in 
shape. For printing the images on sheet-like print media 
such as print paper by print apparatuses such as printers, 
the orientations of images to be actually printed 
(hereinafter referred to as "print images") and the 
orientations (feeding directions) of the print media are 
often adjusted to coincide with each other. Therefore, some 
known apparatuses are provided with functions for changing 
the orientations of print images and print media in 
applications (such as printer drivers) running on the 
displays of personal computers and printers. 

For example, Japanese Unexamined Patent Application 
Publication No. 2003-37798 discloses a print apparatus 
provided with an image rotation button and a paper 
shift/rotation button. In addition, Japanese Unexamined 
Patent Application Publication No. 2000-78394 discloses an- 
apparatus with an image rotation button, while Japanese 



Unexamined Patent Application Publication No. 11-341272 
discloses an image processing method including a step of 
image rotation. 

Subject images obtained by, for example, a digital 
still camera are in vertical or horizontal orientation 
depending on the position of the camera at the time of 
shooting (when the shutter is pressed) . For example, 
shooting of a head-to-toe picture of a standing person by 
using a camera in a horizontal position produces, as shown 
in Fig. 6A, a horizontally-oriented rectangular image in 

o 

which the person's head and toes are positioned at the top 
and bottom, respectively (hereinafter referred to as a 
"first image"). On the other hand, the camera in a vertical 
position produces, as shown in Fig. 6B, a horizontally- 
oriented rectangular image in which the person's head and 
toes are positioned on the left and right, respectively 
(hereinafter referred to as a "second image"), or conversely 
the head and toes are positioned on the right and left, 
respectively. 

Here, a horizontally-oriented rectangular image, whose 
horizontal sides are longer than its vertical sides, is 
defined as a landscape image, while a vertically-oriented 
rectangular image, whose vertical sides are longer than its 
horizontal sides, is defined as a portrait image. In this 
case, the first image and the second image shown in Fig. 6A 
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and Fig. 6B, respectively , can be changed from landscape 
images to portrait images by 90-degree rotation of the 
images. Images obtained by, for example, a digital still 
camera are normally landscape images. Subject images are 
stored, as shown in Figs. 6A and 6B, depending on the. 
position of the camera at the time of shooting. In printer 
settings of an application such as a printer driver, the 
orientation of a sheet serving as a print medium can be 
changed from portrait to landscape or from landscape to 
portrait . 

Therefore, when a print image is in landscape 
orientation and a print medium is in portrait orientation, 
the orientation of the print image is changed to portrait 
with reference to the orientation of the print medium, or 
the orientation of the print medium is changed to landscape 
with reference to the orientation of the print image, 
thereby matching the orientations of both the print image 
and the print medium. 

When a print medium is initially in landscape 
orientation in printer settings of an application such as a 
printer driver, and if a printer accommodates only a print 
medium in portrait orientation, the orientation of the print 
medium needs to be changed to portrait in the printer 
settings. In this case, when an image obtained by shooting 
with a digital still camera in vertical position (for 
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example, -Fig. 6B). is to be printed, the orientation of the 
image needs to be changed, in accordance with the print 
medium, from landscape to portrait- Since, in known 
techniques, this involves individual rotation of the print- 
medium image and the print image, the user operation .is 
complicated. 

SUMMARY OF THE INVENTION 

The present invention is made to solve the problem 
described above. An object of the present invention to 
simplify the user operation in printing image data obtained 
by shooting with, for example, a digital still camera. 

A print terminal of the present invention includes an 
image-capturing unit for capturing image data, a first 
rotation-processing unit for rotating a print image to be 
used in printing the image data captured by the image- 
capturing unit, a second rotation-processing unit for 
rotating a print-medium image to change the orientation of a 
print medium to be used in printing the image data captured 
by the image-capturing unit, and a third rotation-processing 
unit for simultaneously rotating both the print image and 
the print-medium image. 

To print the image data captured by the image-capturing 
unit, in this print terminal, the first rotation-processing 
unit rotates the print image, the second rotation-processing 
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unit rotates the print-medium image, and the third rotation- 
processing unit simultaneously rotates both the print image 
and the print-medium image. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a print system according 

to an embodiment of the present invention; 

Fig. 2 is a block diagram of a print terminal; 

Fig . 3 is a flowchart showing an example of processing 

in the print terminals- 
Figs. 4A and 4B show examples of print previews before 

rotation processing; 

Fig. 5 shows an example of a print preview after 

rotation processing; and 

Figs. 6A and 6B show examples of images obtained by 

shooting with a camera. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

An embodiment of the present invention will now be 
described in detail with reference to the drawings. 

Fig. 1 is a block diagram of a print system according 
to the embodiment of the present invention. The print 
system is composed mainly of a print terminal 1 and a 
printer 2. The print terminal 1 and the printer 2 are 
connected via communication tools such as a printer cable 



- 6 - 

and a wireless local area network (LAN) . Examples of the 
printer 2 include a color laser printer. 

The print terminal 1 is an integrated combination of a 
central processing unit (CPU) 3, a read-only memory (ROM) 4, 
a random-access memory (RAM) 5, a touch panel display 6, a 
hard disk drive (HDD) 7, and a memory reader 8. Although 
the display 6 and the memory reader 8 may be provided as 
external units, integrating them in the print terminal 1 is 
preferable for making the entire print system compact. 

The CPU 3 controls the overall operation in the print 
terminal 1, according to operation programs stored 
(installed) in the HDD 7. A basic input/output system 
(BIOS) is written in the ROM 4: The BIOS is provided for 
the CPU 3 to control peripheral devices, such as the printer 
2, the display 6, the HDD 7 , and the memory reader 8, in 
executing the operation programs. 

The RAM 5 is a work area for the CPU 3 in executing the 
operation programs. 

The display 6 displays various types of information to 
users on the screen, while receiving operational 
instructions from users via a touch panel. The operational 
instructions from users may also be received via input 
devices such as a keyboard, mouse, stick, and buttons. The 
HDD 7 is a large-capacity memory device for storing the 
described operation programs, other application programs 
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(for example, a word-processing program and an image-editing 
program) , and various types of data (for example, image data 
and document data) . The memory reader 8 reads image data 
recorded in the recording medium 9 such as a memory card, a 
floppy (registered trademark) disk, and a CD-ROM. Users of 
the print terminal 1 can receive print services simply by 
placing the portable (compact) recording medium 9 in the 
memory reader 8 . 

Users use the above-described various types of 
recording medium in, for example, personal computers and 
digital still cameras. Therefore, the memory reader 8 is 
preferably capable of reading image data stored in the 
various types of recording medium. In this case, the memory 
reader 8 is provided with a plurality of slots corresponding 
to the types of recording medium and a reader for reading 
image data from the recording medium in the slot. 

Fig. 2 is a block diagram showing the structure of the 
print terminal 1, which includes functional units 
implemented by the CPU 3 executing the above-described 
operation programs. In Fig. 2, an image-capturing unit 10 
captures image data read by the memory reader 8. In 
addition, the image-capturing unit 10 may capture image data 
transmitted from, for example, external devices via a 
communication interface . 

An image-processing unit 11 performs predetermined 
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image processing on the image data captured by the image-, 
capturing unit 10. Processes performed by the image- 
processing unit 11 include a conversion process, a first 
rotation process, a second rotation process, and a third 
rotation process. In the conversion process, the image- 
processing unit 11 converts the image data captured by the 
image-capturing unit 10 to print data (for example, data 
described in page-description language, that is, PDL data) . 
In the first rotation process, the image-processing unit 11 
rotates the print image to be used in printing the image 
data captured by the image-capturing unit 10. In the second 
rotation process, the image-processing unit 11 rotates the 
print-medium image to change the orientation of a print 
medium to be used in printing the image data captured by the 
image-capturing unit 10. In the third rotation process, 
both the print image and the print-medium image are 
simultaneously rotated. 

A display-controlling unit 12 controls display in the 
display 6. The display-controlling unit 12 allows the 
display 6 to display the image data captured by the image- 
capturing unit 10 as a visible image, a prepared processing 
menu (incorporated in the operation program) , operation 
buttons, and the image data processed by the image- 
processing unit 11. The operation buttons are provided for 
users to input operational instructions via a touch panel of 
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the display 6. An instruction-receiving unit 13 receives 
the operational instructions input by the users using the 
operation buttons, and transmits the received instructions 
to the image-capturing unit 10, the image-processing unit 11, 
and the display-controlling unit 12. 

Fig. 3 is a flowchart showing an example of processing 
in the print terminal 1, the processing being implemented by 
the CPU 3 executing the operation program. First, an 
initial screen appears on the display 6 according to the 
instruction from the display-controlling unit 12 (step SI) . 
The initial screen shows, for example, a message for 
operator guidance and a processing menu. 

Next, a user selects a desired menu item from the 
processing menu. Then the instruction-receiving unit 13 
confirms the selected item (step S2). When the confirmed 
menu item is "Capture Image, " the instruction is sent to the 
image-capturing unit 10 for enabling it to capture image 
data (step S3) . Here, the image-capturing unit 10 captures 
the image data read by the memory reader 8. When data of a 
plurality of images is stored in the recording medium 9, 
which is placed in the memory reader 8, the data is 
sequentially read by the memory reader 8 to be captured by 
the image-capturing unit 10. When a processing menu item 
other than "Capture Image" is confirmed in the instruction- 
receiving unit 13, the remaining processing proceeds 
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according to the confirmed menu item (the details are 
omitted here) . 

Subsequently, the image data captured by the image- 
capturing unit 10,. as described above, is sent to the 
display-controlling unit 12 to be displayed on the display 6 
(step S4). When data of a plurality of images is captured 
by the image-capturing unit 10, the data is listed on the 
display 6. 

Then the instruction-receiving unit 13 confirms whether 
the user selects a print image from the image data listed on 
the display 6 (step S5) . When the user selects a print 
image by actually pressing a selection button on the display 
6, a print preview window is displayed on the display 6 
according to a display instruction from the display- 
controlling unit 12 (step S6) . In this preview window, a 
print-medium image and the print image are displayed in 
different layers. For example, a rectangular print image 
selected by the user is superimposed on a rectangular frame 
representing the outline of a sheet serving as a print 
medium. 

Operation buttons as well as the preview window are 
displayed on the display 6. The instruction-receiving unit 
13 confirms the operation button pressed by the user (steps 
S7 and S8) . As shown in Fig. 4A, the displayed operation 
buttons include a "Print OK" button 14 for printing the 



print image, a "Rotate Simultaneously" button 15 for 
simultaneously rotating both the print image and the print- 
medium image (third rotation process) , and an "Advanced 
Settings" button 16 for switching to an advanced settings 
screen provided for individually rotating the print image 
and the print-medium image. These operation buttons ("Print 
OK" button 14, "Rotate Simultaneously" button 15, and 
"Advanced Settings" button 16) are displayed together with 
the preview window in which a print image 17 (the image 
including the letter "A" in the drawing) and a print-medium 
image 18 are displayed in layers. 

In the preview window described above, the entire print 
image 17 may be displayed at a size smaller than the size of 
the print-medium image 18. Alternatively, the print image 
17 may be enlarged or reduced to substantially the same size 
as the print-medium image 18 . 

When the user presses the "Print OK" button 14, the 
corresponding processing instruction is sent from the 
instruction-receiving unit 13 to the image-processing unit 
11. While maintaining the orientation of the print image 17 
displayed on the display 6 at this point, the image- 
processing unit 11 converts the image data to be printed to 
the print data and feeds the print data to the printer 2 
(step S9) . Thus, the image data (print data) from the 
image-processing unit 11 is transferred from the print 
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terminal 1, via the described communication tools, to the 
printer 2 and is printed on sheets. 

When the user presses the "Rotate Simultaneously" 
button 15, the corresponding process instruction is sent 
from the instruction-receiving unit 13 to the image- 
processing unit 11. Then, the image-processing unit 11 
proceeds to the third rotation process in which the print 
image and print-medium image displayed on the display 6 at 
this point are simultaneously rotated (step S10) . 

In the third rotation process, the image-processing 
unit 11 simultaneously rotates the print image 17 and the 
print-medium image 18 in the same direction by 90 degrees. 
Thus, the orientation of the print image 17 is changed from 
landscape to portrait (or from portrait to landscape) , while 
the orientation of the print-medium image 18 is changed from 
landscape to portrait (or from portrait to landscape) . As 
shown in Fig. 4A, when both the print image 17 and the 
print-medium image 18 are in landscape orientation before 
the rotation process, their orientation is changed to 
portrait, as shown in Fig. 5, by simultaneous rotation. 
That is, a change of the orientation from landscape to 
portrait can be made in one step. 

Subsequently, a result of the rotation process in the 
image-processing unit 11 is displayed again in the preview 
window of the display 6 according to the display instruction 



from the display-controlling unit 12 (step S6) . When the 
user presses the "Print OK" button 14 on the display 6, the 
image data (print data) processed by the image-processing 
unit 11 is fed to the printer 2 (step S9) . 

On the other hand, when the user presses the "Advanced 
Settings" button 16, the display-controlling unit 12 enables 
the display 6 to display the advanced settings screen 
according to the instruction from the instruction-receiving 
unit 13 (step Sll) . As shown in Fig. 4B, the advanced 
settings screen includes a preview window in which the print 
image 17 (the image including the letter "A" in the drawing) 
and the print-medium image 18 are displayed, a "Rotate 
Image" button 19 for executing the first rotation process in 
which the print image 17 is individually (independently) 
rotated, a "Rotate Medium" button 20 for executing the 
second rotation process in which the print-medium image 18 
(sheet image) is individually (independently) rotated, and a 
"Back" button 21 for switching to the previous screen shown 
in Fig. 4A. 

When the user presses the "Rotate Image" button 19 
("Yes" in step S12), the corresponding process instruction 
is sent from the instruction-receiving unit 13 to the image- 
processing unit 11. While maintaining the orientation of 
the print-medium image 18, the image-processing unit 11 
proceeds to the first rotation process in which the print 
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image 17 is rotated (step S13) . Here, the image-processing 
unit 11 rotates the print image 17 by 90 degrees or less. 
When the image-processing unit 11 rotates the print image 17 
by 90 degrees, the orientation of the print image 17 is 
changed from landscape to portrait, or from portrait to 
landscape . 

When the image-processing unit 11 rotates the print 
image 17 by any angle from 1 to 90 degrees, the print image 
17 tilts according to the angle . Therefore, the image - 
processing unit 11 can correct a tilt of an obtained image, 
such as an image obtained by shooting with a digital camera 
and a document image read by a scanner, by rotating the 
print image 17 according to the degree of the tilt. The 
tilt of the print image 17 from the print-medium image 18, 
in the preview window, can be properly handled by trimming 
the print image 17 . 

On the other hand, when the user presses the "Rotate 
Medium" button 20 ("No" in step S12), the corresponding 
process instruction is sent from the instruction-receiving 
unit 13 to the image-processing unit 11. While maintaining 
the orientation of the print image 17, the image-processing 
unit 11 proceeds to the second rotation process in which the 
print-medium image 18 is rotated (step S14). Here, the 
image-processing unit 11 rotates the print-medium image 18 
by 90 degrees. Thus, the orientation of the print-medium 
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image 18 is changed from landscape to portrait, or from 
portrait to landscape. 

After the rotation of the print image 17 in step S13 or 
the rotation of the print-medium image 18 in step S14, the 
results of the rotation processes are displayed again in the 
preview window of the display 6 according to the display 
instruction from the display-controlling unit 12 (step S6) . 
When the user presses the "Print OK" button 14 on the 
display 6, the image data (print data) processed by the 
image-processing unit 11 is fed to the printer 2 (step S9) . 

Besides individually rotating print images and print- 
media images, the image-processing unit 11 simultaneously 
rotates both print images and print-media images. Thus, the 
user operation in printing image data obtained by shooting 
with, for example, a digital still camera can be simplified. 

For example, an image data is obtained by shooting with 
a digital still camera in a vertical position. To print the 
obtained image data on a print medium after changing the 
orientation thereof from landscape to portrait, individual 
rotations of the print image and the print-medium image 
become unnecessary. Since the image-processing unit 11 
rotates both the print image and the print-medium image 
together, the user operation for rotating them is simplified. 
The print terminal 1 with excellent usability can thus be 
provided to users of print services. 
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The present invention can be provided as a computer- 
readable storage medium (for example, a floppy (registered 
trademark) disk and CD-ROM) storing an operation program to 
be executed by the CPU 3. The program stored in the storage 
medium implements an image-capturing function for capturing 
image data, a first rotation-processing function for 
rotating a print image, to be used in printing the image data 
captured by the image-capturing function, a second rotation- 
processing function for rotating a print-medium image to 
change the orientation of a print medium to be used in 
printing the image data captured by the image-capturing 
function, and a third rotation-processing function for 
simultaneously rotating both the print image and the print- 
medium image . 

Additionally, the present invention can also be 
provided as a program for enabling computers to implement an 
image-capturing function for capturing image data, a first 
rotation-processing function for rotating a print image to 
be used in printing the image data captured by the image- 
capturing function, a second rotation-processing function 
for rotating a print-medium image to change the orientation 
of a print medium to be used in printing the image data 
captured by the image-capturing function, and a third 
rotation-processing function for simultaneously rotating 
both the print image and the print-medium image. 
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As described above, both the print image and the print- 
medium image are simultaneously rotated according to the 
present invention, thereby simplifying the user operation in 
printing an image data obtained by shooting with, for 
example, a digital still camera. 



